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BAND STRUCTURE AND OPTICAL PROPERTIES
In the past few years, the optical properties of magnesium fluoride (MgF2) have been subjected to numerous experimental investigations. The optical constants have been obtained in a large energy range up to 150 eV by measurement of reflexion and absorption spectra [3, 6] and also by the energy losses of fast electrons [7, 8] . Very recently, experimental data on reflexion spectra obtained with polarized light have provided more precise information on the interband transitions [9] .
Till now, the interpretation of the spectra was difficult without the knowledge of the band structure ; so, it was necessary to calculate the energy bands of magnesium fluoride in order to interpret this large amount of experimental data which is available. This calculation is also of interest because it allows us to study the influence of the lattice symmetry on the energy band structure and to understand the basic features of the band structure of the rutile group.
Magnesium fluoride exhibits the rutile structure with space group D 14 . The unit cell is simple tetragonal [10] and contains six ions. The Brillouin zone is also simple tetragonal ( Fig. 1 ) and the symmetry points are labelled from Koster [11] . The notations of the irreducible representations are those of Albert [12] who classifies them with respect to inversion symmetry.
MgF2 is known to be strongly ionic [13, 14] . The valence band is obtained by the tight-binding method which has given good results for insulators [15, 19] .
In order to calculate the conduction band, we use a pseudopotential method recently proposed by Bassani and Giuliano [20] for the conduction band of alkali chlorides and modified by ourselves for the alkali fluorides [21] . This approach which uses a pseudopotential model seems to be particularly suitable because the electron densities do not overlap much. The spin-orbit interaction is not taken into account because its effect is extremely slight [22] .
We present in this paper the first calculation of the energy band structure of MgF2 following the above described approach with the purpose of analysing its optical properties.
In [9] . The second set of bands mainly due to 2s F-orbitals are much narrower. The 2s and 2p magnesium states not represented in figure 2 give rise to flat bands and contribute little to the higher bands [24] . This valence band structure of MgF2 is rather close to that obtained by Arlinghaus et al. for Ge02 [26] and Sn02 [27] . In particular, the behaviour and the width of the 2p bands (about 5 [20] . Then, in order to compare theoretical results with optical spectra, we consider the electron hole interaction which lowers the optical transition energy. We have chosen, owing to the complex structure of MgF2, a semi-empirical method already used for the conduction band calculation of alkali fluorides [21] . This For the fluorine, we chose the pseudopotential model proposed by Giuliano and Ruggeri [31] and recently used by Bassani and Giuliano [20] figure 3 . The lower band is broad with a parabolic minimum at the zone center T1.
As the valence maximum is also at r, the gap is direct and the transition energies between valence and conduction states at the edges of the zone are clearly larger than the gap energy. There are numerous differences with the conduction band of alkali fluorides which crystallize in the f.c.c. structure [33] . For fluorides, this correction is found to be equal to -0.112 Rydberg which gives a value of -0.57 Rydberg for the total polarization energy.
As observed by Lipari and Fowler [36] and Mickish and Kunz [37] [3, 9] in fairly good agreement with each other have been made on magnesium fluoride ; the optical constants behaviour is known up to 150 eV. Williams et al. [3] and Stephan et al. [4] have studied the optical properties of MgF2 by measurement of reflectance respectively up to 27 eV and 48 eV. Hanson et al. [5] have enlarged these measurements to 80 eV. The optical absorption spectra in the region of the core excitations has been studied from 50 eV to 150 eV by Rabe et al. [6] . Recent reflectance measurement, using partially linearly polarized light, has been performed by Thomas et al. [9] . Their results are given in figure 4. The energy losses have been studied by Gout et al. [7] and by Venghaus [8] . The excitonic peak previously found at 11.8 eV [3] [4] [5] [6] [7] [8] has been separated by Thomas [9] into two components at 11.6 eV for E // C and 12.1 eV for E 1 C.
The spectral resolution does not allow a precise determination of the corresponding interband transitions but Thomas estimates them to be between 12.5 eV and 13.5 eV. The lowest calculated transitions (table III) are F' 2 ---&#x3E; T1 (only allowed with E // C) and F' ~ T i (with E 1 C) ; they are found respectively at 12.8 eV and 13.4 eV. This concordance both qualitative (the perpendicular gap is smaller than the parallel one) and quantitative (the experimental difference is about 0.5 eV when the calculated one is 0.6 eV) leads us to the interpretation of the excitonic peaks at 11.6 eV and 12.1 eV as those corresponding 
